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R 3 0 ' V V V 

(in which : R 1 , R a , R* R* are each hydrogen or alky! ; and R s Is hydrogen, aliphatic acy**, alkoxycarbonyl, 
or aryicarbonyi) and pharmaceutically acceptable salts thereof are anti-hypertensive agents ar are 
useful in the treatment of obesity-related hypertension and for the preparation of uses for such 
treatment 
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THIAZOLIDINE DERIVATIVES HAVING ANTI-HYPERTENSIVE ACTIVITY AND THEIR 

THERAPEUTIC USE 
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and SfcE^r 1 ^? C "Jf ' a w teS 10 3 56:165 of **»*™» derivatives which have antihypertensive activitv 
2 22^" ^ f ° LTld t0 be US6fu ' in ,he ^tment and prophyiaxis of hypertension SS2S 

life ^tTl^r^Tr^r^ 8 C ° nditi0n mat threaten ,ife or the quality of 
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Si 350 - 357 ClM?i "™" 1 ' J ° C * t ' 2- 435 " 436 < 1987 > •' F '™" w SAT H Engl. J. Mrt.! / 

activity. 9 tolerance '"suffiaency and. unexpectedly, they also exhibit anti-hypertensive 

Thus, the present invention provides the use of at least one thiazolidino derivative of formula (I) : 
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R3C 7 V V \ / 
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example, in Japanese* Patent Application Kokai No. Sho-6051189, US Patent No. 4,572,912 and European 
Patent No. 139 421 ; they may be prepared as disclosed in those prior Patents. The activity of certain of these 
compounds is discussed by Fujiwara etal., Diabetes Vol. 37 (1 988), pages 1549 - 1558. and Yoshioka et al 
J. Med. Chem.. 32 (1989). pages 421 - 428. The compound referred to as CS-045 in those articles is al£r£ 
pound which may be used in the present invention. 

In the compounds of formula (I), when R' represents an alky! group, this may be a straight or branched 
chain alkyl group having from 1 to 6. preferably from 1 to 5. carbon atoms, and examples include the methyl 
ethyl, propyl, isopropyl, butyl, isobutyi and pentyi groups. Of these, we prefer those alkyl groups having from 
1 to 4 carbon atoms, most preferably the methyl group. 

When R2 or R* represents an alkyl group, these may be the same or different and each may be a straight 
or branched chain alkyl group having from 1 to 6. preferably from 1 to 5, carbon atoms, and examples include 
the methyl, ethyl, propyl, isopropyl, butyl. Isobutyi and pentyi groups. Of these, we prefer those alkyl groups 
* having from 1 to 3 carbon atoms, most preferably the methyl group. 

When R* represents an aliphatic acyi group, this may be a straight or branched chain acyi group having 
from 1 to 7 carbon atoms and is preferably an aJkanoyl group having from 1 to 7 carbon atoms, such as a formyl 
acetyl, propionyl, butyryl, Isobutyryl. pentanoyi, hexanoyl or heptanoyl group. Of these, we prefer those acyi 
groups, especially alkanoyi groups, having from 1 to 4 carbon atoms, most preferably the acetyl group. 

When R* represents an aromatic acyi group, this Is an arylcarbony! group In which the aryl part has'fhtfrr™ 
6 to 14, preferably from 6 to 10. and most preferably 6 or 10, carbon atoms, and is substituted or unsubsu'tuted. 
Thus, the acyi group itself has from 7 to 1 5, preferably from 7 to 1 1, end most preferably 7 or 1 1 , carbon atoms. 
Where the group is substituted, the number of substituents is, in principle, limited only by the number of sub- 
statutable positions, e.g. 5 for a phenyl group or 7 for a naphthyi group, however, from 1 to 5 substituents, and 
more preferably from 1 to 3 substituents, are preferred. Examples of such substituents include : 

nitro, amino and hydroxy groups ; / 
aikylamino groups in which the alkyl part has from 1 to 4 carbon atoms, such as the methylamino. 
ethylamino. propylamine isopropylamino. butylamino and isobutyiamino groups ; 

dialkyiamino groups in which each alkyl part has from 1 to 4 carbon atoms and the two alkyi parts may 
be the same or different, such as the dimethyiamino. diethylamino. dipropyiamino, diisopropyiamino, 
dibutyiamino. diisobutyiamino. methylethyiamino, methylpropylamino, methylbutylamino. ethyipropyiarnino 
and ethylbutyiamino groups ; 

aJkoxy groups having from 1 to 4 carbon atoms, such as the rnethoxy, ethoxy, propoxy, isopropoxy, 
butoxy and isobutoxy groups ; 

halogen atoms, such as the fluorine, chlorine, bromine and iodine atoms, preferably the fluorine or 
chlorine atoms ; and 

alkyl groups having from 1 to 4 carbon atoma, such as the methyl, ethyl, propyl, isopropyl, butyl and iso- 
butyi groups. 

Examples of such substituted and unsubstituted groups include the benzoyl, 4~nit/obenzoyi, 3-fluoroben- 
zoyl, 2-chiorobenzoyl, 3,4-dichlorobenzoyl. 4-aminobenzoyl. 3-dimoUiylaminobenzoyl, 2-methoxybenzoyi, 3,5- 
di-t-butyl^-hydroxybenzoyi and 1-naphthoyi groups. Of these, we prefer the unsubstituted aromatic acyi groups 
having from 7 to 11 carbon atoms, most preferably the benzoyl group. 

When R» represents an aikoxycarbonyi group, this may be a straight or branched chain aikoxy carbon yi 
group having from 2 to 7 carbon atoms, Le. the aikoxy part has from 1 to 6 carbon atoms, and examples include 
the methoxycarbonyl, ethoxycarbonyt, propoxycarbonyl. isopropoxycarbonyl, butoxycarbonyl, Isobutoxycar- 
borryi, sec-butoxycartonyl, t-butoxycarbonyl, pentyloxycarbonyl and hexyloxycarbonyl groups. Of these, we 
prefer those aJkoxycarbonyi groups having from 2 to 4 carbon atoms, of which the ethoxycarbonyi group is most 
preferred. 

When R* represents an alkyl group, this may be a straight or branched chain alkyl group having from 1 to 
6, preferably from 1 to 5, carbon atoms, and examples include the methyl, ethyl, propyl, isopropyl, butyl, isobutyi, 
t-butyi and pentyi groups. Of these, we prefer those alkyl groups having from 1 to 4 carbon atoms, more pref- 
erably the methyl or t-butyi group, and most preferably the methyl group. 

The compounds cf the present invention can form salts. There is no particular restriction on the nature of 
these salts, provided that, where, as in the present invention, they are intended for therapeufic use, they are 
pharmaceutical^ acceptable. Where they are intended for non-therapeutic uses, e.g. as Intermediates in the 
preparation of other, and possibly more active, compounds, even this restriction does not apply. The com- 
pounds of the present invention contain an acidic group in the thiazolidinedlone moiety, and can, therefore, 
form salts with bases. Examples of such salts Indude : salts with an alkali metal, such as sodium, potassium 
orlithium ; salts with an alkaline earth metal, such as barium or calcium ; sails with another metal, such as mag- 
nesium ; organic base salts, such as salts with dicyciohexylamJne ; and salts with a basic amino acid, such as 
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ttcL n ^fa™ rSi M n !;w^ S0 • ^ com P ound ° f th « P"»™t invention contains a basic £ .-^up in its moiecuie 

SSfSJr ? y 6 ?° mpoUnds are ^P' 0 ^ 33 ***** materia.* in fte preparation of Se 
ESS m m ' SOmerS ma/ be Prepafed directly ; on other hand . * « '"Wure of isomers is pTeoa^ 

StESST be obtained by — ~ «?~ -^"bSfi . 

therfonnS " C ° mp ° UndS ° f *• present Jn ™*>» « ««• compounds of formula (!) and salts 
R' represents an alkyi group having from 1 to 4 carbon atoms • 
^represents a hydrogen atom or an alkyl group having /mm 1 to 3 carbon atoms : 
L^r 6 "^ 3 hydr ! 9en atom - *" a »P h afic «cyl flroup having from 1 to 4 carbon atoms an unsubstituted 
™™T 9rOUP ^ 70f11Carb0n atomS ' W " ^koxycarbon^ group 2 to A 

R* represents an a'kyl group having from 1 to 4 carbon atoms ; and 
25 R5 represents a hydrogen atom or an alkyl group having from 1 to 3 carbon atoms. 

mere^nnwhTcl!' * C ° mp0Unds of 0,6 present inventi °" « those compounds of formuia (!) and salts 

Ri represents an a'kyl group having from 1 to 4 carbon atoms ; 

30 R3 ™! n !f 8 1 7 * 036 " atom or « a!k y 9~ U P h ^"9 from 1 to 3 carbon atoms ; 

R represents a hydrogen atom or an acetyl, benzoyl or ethoxycarbonyl group • 

R* represents an a!kyl group having from 1 to 4 carbon atoms ; and 

R represents a hydrogen atom or an alkyl group having from 1 to 3 carbon atoms. 
salts^er^wSf *" * ° f present l " ventl0 " - tnose compounds of formuia G} and 

« Ri represents a methyl group ; 

R 2 represents a hydrogen atom or a methyl group ; 

R 3 represents a hydrogen atom or an acetyl or ctnoxycartunyl group : 

R* represents a methyl or t-butyl group ; and 

R s represents a hydrogen atom or a methyl group. 

* 0) in S whS rTw^? * tte «f° ,hSnB derivaUves ° f * e P^e^ nation are those compounds of formula 
0), m vrfuch Ri. R2, R3, R4 ^ RS are as de(Jned .„ Tfib , e , ^ |n ^ ^ ^ ^^^^ ^ 

Ac acetyl 

jBu isobutyl 

4S tBu t-butyl 

Byr butyiyi 

Boz benzoyl 

Et ethyl 

Etc ethoxycarbonyl 

so Me methyl 

Pn pentyf 
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Of the compounds listed above, the preferred individual compounds are Compounds No. 1, 4, 5 f 6, 8 and 
1 0 ; the more preferred compounds are Compounds No. : 

1. 5^4^6-Hvdroxy-2,5,7 ( &^tetram ; 

4. 5^4-(7-t-Butyl-6-hydroxy-2-^^ . and 

10. 5-[4^6-EmQxycarbonyioxy-2,5,7,S-tet^ as 

well as pharmaceutical^ acceptable salts thereof. 

Of these, the most preferred compound is Compound No. 1 and phanrwcfcuticaJiy acceptable salts thereof. 

The compounds of the present invention can be administered In varloiis forms, depending on the disorder 
to be treated and the condition of the patient, as Is well known in the art. For example, where the compounds 
are to be administered orally, they may be formulated as tablets, capsules, granules, powders or syrups ; or 
for parenteral administration, they may be formulated as injections {Intravenous, intramuscular or sub- 
cutaneous), drop infusion preparations or suppositories. These formulations car* be prepared by conventional 
means, and, ff desired, the active ingredient may be mixed with any conventional additive, such as a vehicle, 
a binder, a disintegrator, a lubricant, a conigent, a solubilaer, an emulsifier or a coating agent Although the 
dosage will vary depending on the symptoms, age and body weight of the patient the nature and severity of 
the disorder to be treated or prevented, the route of administration and the form of the drug, a daily dosage of 
from 50 to 5000 mg of the compound may usually be administered to an adult human patient and this may be 
administered in a single dose or in divided doses. 

The invention is further illustrated by the following Examples, which illustrate the biological activity of the 
compounds of the present invention, and the subsequent Preparation, which illustrates the preparation of phar- 
maceutical formulations suitable for use in the treatment or prophylaxis of hypertension, in these Examples, 
the compounds of the invention were used in the form of mixtures of stereoisomers prepared as described in 
US Patent No. 4,572,912, without separation. The compounds of the invention are Identified by the numbers 
assigned to them in the foregoing list 
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EXAMPLE 1 



Anti-hyp ertensive effect on hypertension with obesit y 

The anti-hypertensr.re effect of the compounds of the present invention on obesity-related hypertension was 
determined using the conventional method. tension was 

Th.Il!!Jr a lr ima, % U "l Were ma ' e 2uCkCr fatty ratS - a3ed 5 or 12 months - The / were used in groups of a 

« ISJiStJT^r* etem,ined ' 71,6 ratS " ere ™ ked »" descending orderof their blood prest 

U re. and were put into tvvo groups alternately, one being the control group and the other being the drug 

«,« H™tT Bfr !!° n 9r0Up - Durinfl penod of 3 weeks after the first administration of Compound No 1 to 
ttedrugadmimstrabongroup.theblood pressure of each oftheratewasmeasuredonc^aweekbythefoTowing 
non-mvasrve procedure :Theratwas warrnedforo minutes in a box which had previously beenZeda^-C- 
ttey were then introduced into an acrylic box where they were Immobilised. Using appals fo " e nonSvS 
srve measurement of blood pressure fPE-300 ; a product of Naruko Co. (Japan)?, the change in tte EJEJ 
of the tail region was measured, and the systolic blood pressure was thereby obtained 

are 2S£TS.7 " " ^ ^ meaSUrad Wer 3 period of * 6econds - The «■"«■ 
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Anti-h ypertensive effect 



Blood pressure 



10 



16 



20 



2S 



$0 



Control 
(imoHg) 



Before administration 141±7 

(322*28) 



After 1 week 



After 2 weeks 



After 3 weeks 



1 week after 
withdrawal 



147±7 
(334*22) 

144db7 
(311±34) 

150±3 
(32S±31) 

150i4 
(349^36) 



Compound No.l 
(nixoHg) 



139±7 
(337±1S) 

131±6 
(334±23) 

122±2 * 
(319±19) 

125±3 ** 
(330±0) 

145±6 
(335±1B) 



Notes z 



40 



P <0.05 



60 



65 



P «K001 



45 The values In parentheses are heart rates, 

an nt!cl^T!r t ? tCd * ^ Z No - 1 to exhibit nn excellent antf-hypertensive effect 

on obesity-related hypertension and did not result in any change In heart rate in our animal experiments. 



EXAMPLE 2 
Acute toxicity 



The acute toxicity was studied by conventional means. 300 mg/kg of Compound No. 1 were orally adminis- 
° f 3 mal2 "** of 0,6 dG ^ strain, and the animals were observed for 5 days, during which period 



teredt 

all of the mice survived, 

in a sjrnBarway, Compounds No. 2. Na 3, No. 4 and No. 10 were administered orally. The acute toxicity 
values of these compounds were all found to be higher than 300 mg/kg. 
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PREPARATION 
Capsules 

Powders of the following ingredients were mixed : 



Compound No. L 100.0 mg 

Lacl:ose 168.3 mg 

Com starch 70.0 mg 

Magnesium stearatG 1.7 mg 



Total 340 



mg 



vJSisE ftssiir p *" d throu9h a 20 mesh sleve ^ standard) ' axid34om9 ° f 1116 mbrture 

antiil^ 0 Sean /!T the . ab ° Ve tests ' the com P° unds «>f the present invention exhibit an excellent 
ann^vpertensrve effect on obesity-related hypertension without causing any change in heart ratTmoreover 

TanCfSo^^ 



Claims 



I. The use of an anti-hypertensive agent which Is at least one thlazolldine derivative having the formula (I) : 
R5 

R 4 . O Rl ... 0 

\ / \ / \ / / \ / 

* * --CH2-O-. —CH 2 -. 

' 11 I . \ / II (I) 

* * # •-• S NH 

r3</ \' \' \ / 

J 

in which : 

^'^rb^t^d " ^ ^ rePreSen,S 8 hydrD9en at ° m " 30 ^ ^ tevi <* 
omTS? 8 ^ hyd ™ 9e " atom « aliphaticacyf group having from 1 to 7 carbon atoms, an alkoxycaroonyi 

EEZXT V Cart ° n ^ ° r a " S^P »» v/hich the aryl part has fronTSto 14 

nng carbon atoms and is unsubstituted or is substituted by at least one of (he following substituerrts 

nam groups, ammo groups, alkyiarnino groups , n ^ ^fkyl part has from 1 to 4 carbon atoms 

tJS7 n ^T 10 ^ eaCh 8,10/1 part has ttom 1 10 4 cart>on etOT1s ' «»««y sroups having' 
1 to4 carbon atoms - alf *« 9™P* having from 1 to 4 carbon atoms, hydroxy groups and halogen 

or prophylaxis of obssity-related hypertension. 

orasaS !?• "tOtHV,' * ^W*™** agent * * 'east one compound of formula (I) 

orasaltthereof ,n which R< represents a hydrogen atomoran alkyi group havingftom 1 to 5 carbon atoms. 

to"?^"!!^ to f? a!m ?' in which 53,11 ^hypertensive agent Is at least one compound of formula (I) 
^ orasaltthereof in which R' represents a hydrogen atom or an alkyi group having from 1 to 4 carbon atoms. 
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8. 



A use according to Ciaim 1, in which said antihypertensive agent is at least one compound of formula m 
or a salt thereof in which R' represents a hydrogen atom or a methyl group. 

A use according to Claim 1, in which said anti-hypertensive agent Is at least one compound of formula (l> 
or a salt thereof in which Ri represents an alkyl group having from 1 to 4 carbon atoms. 

A use according to Claim 1, in which said anti-hypertensive agont is at least one compound of formula G) 
or a salt thereof in which R 1 represents a methyl group. 

A use according to anyone of Claims 1 to e, in which said antihypertensive agent is at least one compound 
of formula (I) or a salt thereof in which R* or R* are the same or different and each represents a hydrogen 
atom or an alkjl group having from 1 to 5 carbon atoms. 

A use according to any one of Claims 1 to 6. in which said antihypertensive agent is at least one compound 
of formula (I) or a salt thereof in which R 2 or R* are the same or different and each represents a hydrogen 
atom or an alkyl group having from 1 to 3 carbon atoms. 

. 9. Auseaccordinotoanyoneofaaimsl to 6. in which said anti-hypertensive agent is at least one c^ 

of formula (I) or a salt thereof in which R* or R* are the same or different and each represents a hydrogen 
atom or a methyl group. 

10. A use according to any one of Claims 1 to 9, in which said an tihypertensive agent is at least one compound 
of formula (1) or a salt thereof in which R 3 represents a hydrogen atom or an aJJcanoyJ group having from 1 
to 7 carbon atoms. * " / 

11. A use according to any one of Claims 1 to 9, in which said antihypertensive agent is at least one compound 
of formula (!) or a salt thereof in which R 3 represents a hydrogen atom or an aJkanoyl group having from 1 
to 4 carbon atoms. 

12. A use according to any one of Claims 1 to 9, in which said antihypertensive agent is at least one compound 
of formula (J) or a salt thereof in which R 3 represents a hydrogen atom or an acetyl group. 

13. A use accord in£ to anyone of Claims 1 to 9, in which said antihypertensive agent is at least one compound 
of formula (I) or a salt thereof in which R* represents a hydrogen atom or an arylcarbonyl group in which 
the aryj part has from 6 to 10 carbon atoms, and is substituted or unsubsffluted. and. where It Is substituted, 
there are from 1 to 3 of the following substltuents : 

nitre groups, amino groups, alkylamino groups in which the alkyl pa/t has from 1 to 4 carbon atoms, 
dialkylamino groups in which each alkyl part has from 1 to 4 carbon atoms. aJkoxy groups having from 
1 to 4 carbonatoms, alkyl groups having from 1 to 4 carbon atoms, hydroxy groups and halogen atoms. 

14. A use according to any one of Claims 1 to 9, in which said antihypertensive agent is at least one compound 
of formula (0 or a salt thereof in which R 3 represents a hydrogen atom or a benzoyl, 4-nitrobenzoyi, 3- 
fluorobenzoyU 2-chlorobenzoyt, 3,4-dichIorobenzoyi, 4-arninobenzoyl. 3-dimethylaminobenzoyi f ' 2- 
methoxybenzoyl, 3 F 5Klk-butyi44rydroxybenzoyl or 1-naphthoyi group. 

15. A use according to any one of Claims 1 to 9. in which said antihypertensive agent is at least one compound 
of formula (I) or a salt thereof in which R 3 represents a hydrogen atom or an alkoxycarbonyi group having 
from 2 to 4 cart on atoms. 

16. A use according to any one of Claims 1 to9, in whi^saki antihypertensive agent is atleastone compound 
of formula (0 or a salt thereof in which R 3 roprossnts a hydrogen atom or an ethoxycarbonyl group. 

17. A use according to any one of Claims 1 to 1G, in which said antihypertensive agent is at least one com- 
pound of formula (J) or a salt thereof in which R* represents a hydrogen atom or an alky! group having from 
1 to 5 carbon atoms. 

18. A use according, to any one of Claims 1 to 16, in which said antihypertensive agent is at ieast one com- 
pound of formula (I) or a salt thereof in which R* represents a hydrogen atom or an alkyl group having from 
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1 to 4 carbon atoms, 

19. A use according to any one of Claims 1 to 16, in which said anti-hypertensive agent is at least one com- 
pound of formula (J) ora salt thereof in which R< represents a hydrogen atom or a mathyl group. 

20. A use according to any one of Claims 1 to 16, in which said antihypertensive agent is at least one com- 
pound of formula (I) or a salt thereof in which R 4 represents an alkyl group having from 1 to 4 carbon atoms. 

21. A use according to any one of Claims 1 to 16. in which said anti-hypertensive agent is at least one com- 
pound of formula (J) or a salt thereof in which R« represents a methyl group. 

22. A use according tc Claim 1, in which said anti-hypertensive agent is at least one compound of formula (I) 
or a salt thereof in which : ' 

R 1 represents sin alky! group having from 1 to 4 carbon atoms ; 

R* represents a hydrogen atom or an alkyl group having from 1 to 3 carbon atoms ; 

R a represents a hydrogen atom, an aliphatic acyi group having from 1 to 4 carbon atoms, an unsubstf- 

tuted aromatic acyt group having 7 or 1 1 carbon atoms, or an alkoxycarbonyl group having from 2 to 4 

carbon atoms ; 

R* represents an alkyl group having from 1 to 4 carbon atoms ; and 

R* represents ci hydrogen atom or an alkyl group having from 1 to 3 carbon atoms. 

23. A use according to Claim 1, in which said antihypertensive agent Is at least one compound of formula (I) 
or a salt thereof in which : 

R 1 represents an alkyi group having from 1 to 4 carbon atoms ; 

R* represents a hydrogen atom or an alkyl group having from 1 to 3 carbon atoms ; 

R* represents a hydrogen atom or an acetyl, benzoyl or ethoxycarbonyl group ; 

R* represents an alkyl group having from 1 to 4 carbon atoms ; and 

R* represents a hydrogen atom or an alkyl group having from 1 to 3 carbon atoms. 

24. A use according to Claim 1, in which said anti-hypertensive agent is at least one compound of formula fl) 
or a salt thereof in which : 

R 1 represents a methyl group ; 

R 2 represents a hydrogen atom or a methyl group ; 

R* represents a hydrogen atom or an acetyl or ethoxycarbonyl group ; 

R* represents a methyl or t-butyl group ; and 

R 6 represents a hydrogen atom or a methyl group. 

25. A use according to Claim 1, in which said antihypertensive agent is 5-{4-(6-hydroxy-2,5 f 7 f 8-tet- 
ramethyictirorrmn-2-yKmeu^ one or a pharmaceutical^ acceptable salt 
thereof. 

26. A use according to Claim 1, In which said anti-hypertensive agent Is 5-[4-{7-t-buty1-6-hydro^-2-methylchro- 
man-2-yl-memoxy)benzyl]thiazoiidine-2,4-dione or a pharmaceutical^ acceptable salt thereof. 

27. A use according to Claim 1 f In which said anti-hypertensive agent Is 5-[4-(6-ethoxycartony] 
tetramethyichroman-2-yl^etho or a pharmaceutical^ acceptable salt 
thereof. 
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